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STUDIES RELATED TO WILDERNESS

The Wilderness Act (Public Law 88-577, September 3, 1964) and related
acts require the U.S. Geological Survey and the U.S. Bureau of Mines to survey
certain areas on Federal lands to determine their mineral resource
potential. Results must be made available to the public and be submitted to
the President and the Congress. This report presents partial results of a
geochemical survey of the Buffalo Peaks Wilderness Area in the Pike and San
Isabel National Forests, Lake, Park and Chaffee Counties, Colorado. The area
was established as a wilderness study area by Public Law 96-560 (96th
Congress, 1980).

INTRODUCTION

In June and July 1982, we conducted a reconnaissance geochemical survey
of the Buffalo Peaks Wilderness Study Area, Lake, Park, and Chaffee Counties,
Colorado.

The Buffalo Peaks Wilderness Study Area comprises about 56,200 acres
about 10 mi (16 km) north of Buena Vista (see figure 1). Access to the
vicinity of the study area is provided on the east and south by U.S. Highway
285, and on the west by U.S. Highway 24.

The study area is a major portion of the Mosquito Range (fig. 1) which is
structurally part of the east flank of the north-northwest-trending Sawatch
anticline. Precambrian igneous and metamorphic rocks of the core of the
anticline are exposed in the west two-thirds of the study area while bedrock
in the east one-third is made up mostly of east-dipping Paleozoic sediments.
In the vicinity of North and South Buffalo Peaks, the sequence of Paleozoic
sediments is covered by Tertiary extrusive rocks. Nowlan and Gerstel (in
press) discuss the geochemistry more fully and Hedlund and others (1983)
outline the geology and mineral resources.

The topographic relief in the study area is about 4,000 ft (1,200 m),
with a maximum elevation of 13,000 ft (4,050 m). Perennial streams drain the
slopes of the major ridge which dominates the northern portion of the area,
and the slopes of North and South Buffalo Peaks in the southern portion. The
climate ranges from semiarid in the Arkansas Valley to alpine at higher
elevations.

METHODS OF STUDY
Sample Collection

We collected samples at 84 sites (plate 1). At nearly all of those
sites, we collected a stream-sediment sample and two panned-concentrate
samples. We analyzed 84 stream-sediment samples and 156 panned-concentrate
samples for a sampling density of about three samples (one sediment plus two
concentrates) per square mile,

Stream-sediment samples

Analyses of the stream-sediment samples represent the chemistry of the
rock material eroded from the drainage basin upstream from each sample site.
Such information is useful in identifying those basins which contain
concentrations of elements that may be related to mineral deposits.
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Figure 1.--Index map, Buffalo Peaks Wilderness Study Area, Colorado



The stream-sediment samples consisted of active alluvium collected
primarily from first-order (unbranched) and second-order (below the junction
of two first-order) streams as shown on USGS topographic maps
(scale = 1:24,000).

Panned-concentrate samples

We panned two samples from the same active alluvium as the stream-
sediment samples. Each bulk sample was panned until much of the quartz,
feldspar, organic, and clay-sized material was removed. One concentrate
sample was further panned until dark minerals dominated the sample and is
referred to as the raw panned-concentrate sample.

Sample Preparation

The stream-sediment samples were air dried and sieved to 0.25 mm (60
mesh) using stainless steel sieves. That portion of the sediment passing
through the sieve was pulverized to minus 0.15 mm (100 mesh) prior to
analysis. The entire raw panned-concentrate sample was also pulverized to
minus 0.15 mm.

The second panned sample, the heavy-mineral concentrate, was sieved to
minus .56 mm (30 mesh). Bromoform was used to separate and remove the
remaining quartz and feldspar from the heavy-mineral concentrate. The heavy
minerals (specific gravity 2.8) were separated into three fractions using a
large electromagnet (in this case a modified Frantz Isodynamic Separator).
The most magnetic material (largely magnetite) was discarded. The second
fraction (largely ferromagnesian silicates and iron oxides) was saved for
analysis/archival storage. The third fraction (the least magnetic material
including nonmagnetic ore minerals, zircon, sphene, etc.) was divided into two
splits using a Jones splitter. One split was hand ground for spectrographic
analysis; the other split was saved for mineralogical analysis.

The magnetic separates discussed are the same separates that would be
produced by removing the magnetite with a hand magnet and then using a Frantz
Isodynamic Separator set at a slope of 15° and a tilt of 10° with a current of
0.1 ampere to remove the ilmenite, and a current of 1.0 ampere to split the
remainder of the sample into magnetic and nonmagnetic fractions.

Sample Analysis
Spectrographic method

We analyzed the stream-sediment and heavy-mineral-concentrate samples for
31 elements using a semiquantitative, direct-current arc emission
spectrographic method (Grimes and Marranzino, 1968) (Table 3). Spectrographic
results were obtained by visual comparison of spectra derived from the sample
against spectra obtained from standards made from pure oxides and carbonates.
Standard concentrations are geometrically spaced over any given order of
magnitude of concentration as follows: 100, 50, 20, 10, and so forth.
Samples whose concentrations are estimated to fall between those values are
assigned values of 70, 30, 15, and so forth. The precision of the analytical
method is approximately plus or minus one reporting unit at the 83 percent
confidence level and plus or minus two reporting units at the 96 percent
confidence level (Motooka and Grimes, 1976). Values determined for the major
elements (iron, magnesium, calcium, and titanium) are given in weight percent;
all others are given in parts per million (micrograms/gram) (table’l).



TABLE 1.--Limits of determination for the spectrographic analysis of rocks and
stream sediments, based on a 10-mg sample

[The spectrographic limits of determination for heavy-mineral-concentrate
samples are two reporting units higher than the Timits given for rocks and
stream sediments]

Elements Lower determination limit Upper determination limit
Percent
Iron (Fe) 0.05 20
Magnesium (Mg) .02 10
Calcium (Ca) .05 20
Titanium (Ti) .002 1

Parts per million

Manganese (Mn) 10 5,000
Silver (Ag) 0.5 5,000
Arsenic (As) 200 10,000
Gold (Au) 10 500
Boron (B) 10 2,000
Barium (Ba) 20 5,000
Beryllium (Be) 1 1,000
Bismuth (Bi) 10 1,000
Cadmium (Cd) 20 500
Cobalt (Co) 5 2,000
Chromium (Cr) 10 5,000
Copper (Cu) 5 20,000
Lanthanum (La) 20 1,000
Molybdenum (Mo) 5 2,000
Niobium (Nb) 20 2,000
Nickel (Ni) 5 5,000
Lead (Pb) 10 20,000
Antimony (Sb) 100 10,000
Scandium (Sc) 5 100
Tin (Sn) 10 1,000
Strontium (Sr) 100 5,000
Vanadium (V) 10 10,000
Tungsten (W) 50 10,000
Yttrium (Y) 10 2,000
Zinc (ZIn) 200 10,000
Zirconium (Zr) 10 1,000
Thorium (Th) 100 2,000




Chemical methods

The stream sediments were also analyzed for As, Bi, Cd, Sb, and Zn by a
modification of the atomic absorption spectrographic method described by Viets
(1978), and for U by fluorimetry (Hopkins, 1978). The raw panned concentrate
samples were analyzed for gold by atomic absorption spectroscopy (Thompson and
others, 1968). The methods of analysis and corresponding limits of
determination are summarized in table 2.

Table 2.--Chemical methods used

Sample Constituent  Analytical Determination Reference
type determined method limit
micrograms/

gram or ppm

Sediments As AA 5 or 10 Modifications of
Viets, 1978
Bi AA 1 SR T, W
cd AA 0.1 —===dO-=-meeum-
Sb AA 2 ceendemm————
In AA 5 ceme(Omm——————
U Fluorimetry 0.1 Hopkins, 1978
Raw panned Au AA 0.05 Thompson and
concentrate others, 1968

 The determination Timit is dependent upon sample weight. Given lTimits imply
use of sample weight required by method. Higher limits of determination
result from using less than required sample weight.



Description of Tables

The analytical results of stream sediments, nonmagnetic heavy-mineral
concentrates, and raw panned concentrates are listed in tables 3-5
respectively.

The order of listing of elements in tables 3-5 is somewhat arbitrary and
is based partially upon Goldschmidt's classification (Levinson, 1974,

p. 61-66), and partially on widely recognized geochemical associations
discussed by many geochemists (for example, Beus and Grigorian, 1977;
Levinson, 1974, 1980; Rose, Hawkes, and Webb, 1979). For this study the
elements are grouped according to the following:

Carbonate mineral group------- Ca, Mg, Sr
Mafic mineral group----------- B, Co, Cr, Fe, Mn, Ni, Sc, V
Sulfide mineral group--------- Ag, As, Ba, Bi, Cd, Cu, Pb, Zn

Granitic/pegmatitic group----- Be, La, Mo, Nb, Sn, Ti, Th, U, W, Y, Zr

Emission-spectrographic data for the elements arsenic, gold, bismuth,
cadmium, antimony, and tungsten are not listed in table 3 because they were
not detected in any sediment sample. Antimony was not detected by the
chemical method either. Similarly silver, arsenic, gold, cadmium, antimony,
and zinc are not listed in table 4 because they were not detected in any
nonmagnetic heavy-mineral-concentrate sample.

ROCK ANALYSIS STORAGE SYSTEM

Upon completion of all analytical work, the analytical results were
entered into a computer-based file called RASS (Rock Analysis Storage
System). This RASS file contains both descriptive geological information and
analytical data. Any or all of this information may be retrieved and
converted to a standard form (STATPAC) for computerized statistical analysis
or publication (VanTrump and Miesch, 1976).
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